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Abstract

Objective—To examine the relationship between job type, weight status and lifestyle factors that
are potential contributors to obesity including, diet, physical activity and perceived stress among
employees enrolled in the Working on Wellness (WOW) project.

Methods—Randomly selected employees at 24 worksites completed a baseline survey (n=1700);
some also an in-person survey and anthropometric measures (n=1568). Employees were classified
by US Labor standards as: white collar (n=1297), blue collar (n=303), or service worker (n=92), 8
unknown. Associations were analyzed using Chi-Square, GLM procedures, and adjusted for
demographics using Logistic Regression.

Results—In unadjusted models, BMI of service workers was higher than white collar workers;
F&V intake was higher for service and blue collar than white collar; white collar workers reported
highest stress levels in job and life. However, in models adjusted for demographics, the only
significant difference was to physical activity (i.e., MET/min per week), with blue collar workers
reporting higher levels of physical activity than service workers, who reported higher levels than
the white collar workers.

Conclusions—Future research should further examine the relationship between health and job
status to corroborate the results of the current study and to consider designing future worksite
health promation interventions that are tailored by job category.
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Introduction

Objective

Obesity continues to be a significant public health issue in the United States with about one-
third (33.8%) of adults categorized as obese in 2007-2008.1 The number of obese adults has
doubled from 1980 through 2008; with substantial increases in obesity for all groups across
age, sex, race, ethnicity, socioeconomic status, and education levels, and geographic
regions.2 3 This trend has profound implications for public health costs, resulting in
significant medical, emotional, social and monetary health burden, individually, nationally
and even globally.# Additionally, obesity can cause or exacerbate type 2 diabetes mellitus,
dyslipidemia, hypertension, cardiovascular disease, certain cancers, osteoarthritis,
respiratory complications, reproductive issues, and depression and can also decrease
longevity.512

A public health threat of this magnitude requires intervention efforts on many levels.
Interventions that address behavior change in the context of societal and environmental
influences are feasible and have produced favorable outcomes, while highlighting the need
to gain more insight into the impact of environment on obesity.13-18 To further this aim, the
National Institutes of Health (in 2005) formulated a Strategic Plan for obesity research. The
research goal of this plan was to prevent and treat obesity by lifestyle modification through
behavioral and environmental methods, including interventions based at the worksite.1” The
Centers for Disease Control Task Force on Community Preventive Services has also
recommended combining nutrition and physical activity intervention strategies for
controlling obesity in worksite settings.18

More than half (58.6%) of American adults are employed.1® Thus, the worksite offers an
important opportunity as a venue for obesity prevention, as it provides access to working-
age Americans who spend a significant amount of their time at work.2%-21 Worksites have
several inherent advantages for health promotion efforts including obesity prevention, such
as: existing pre-defined communication channels and social networks,1® plus the potential
for multi-level intervention through influence on worksite environment and policies as well
as individual behavior. 20:21 Though the worksite is a promising setting for obesity
prevention, obesity risk may not be homogeneous within worksites. Some researchers have
found that certain work-related factors such as job stress, overnight and sedentary work may
contribute to weight gain and abdominal fat accumulation.?2 23 However, little else is found
in the literature regarding this issue. According to Caban et al. more investigation is urgently
needed to examine the relationship between obesity, occupation and weight loss intervention
programs targeting workers employed in occupational groups with high or increasing rates
of obesity.24 This view is reinforced by Schulte P et al.,23 who state that little research has
examined the effects of occupational status and work conditions (including organizational
factors) on BMI.

The purpose of this study is to examine the relationship between job type (blue collar vs.
white collar vs. service workers), weight status and lifestyle factors that are potential
contributors to obesity including, diet, physical activity and perceived stress among

J Occup Environ Med. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gans et al.

Methods

Design

Page 3

employees enrolled in the Working on Wellness (WOW) project. WOW is a group-
randomized trial in 24 worksites in southern New England studying the cost-effectiveness of
a multilevel weight gain prevention intervention. The analysis by job type will provide
important data to guide the development of future worksite wellness programs to improve
employee health.

The present analysis is from the baseline data collected for the WOW group-randomized
trial. To participate in WOW, worksites needed to: be located within 60 miles of Providence,
RI and have 150 or more permanent employees located within one facility having an onsite
cafeteria and/or food vending services. Prior to randomization, worksites were matched into
pairs according to size of employee population and type of business (e.g., health/medical
services; manufacturing, research and development, etc.). A total of 24 worksites
participated in the WOW study.

We established an “evaluation cohort” of approximately 70 employees per worksite to
assess employee baseline and follow-up characteristics and the effect of treatment. We
utilized a voluntary “opt-out” employee consent procedure combined with random selection
to establish the “cohort’ at each site. These procedures were chosen to enable recruitment of
a more representative sample at each worksite than would be achieved by simply asking for
volunteers. All employees at a site were notified via a personalized form letter delivered to
them at the worksite that they had 10 days to notify us via calling a toll-free number or
placing their form in a drop-box placed at worksite of their decision to opt-out from
inclusion in the cohort. Any employees who did not “opt out” were eligible to be randomly
selected for screening into the evaluation cohort. We utilized a random integer generator
process2® to randomly select a representative sample for the evaluation cohort from
remaining employees after the opt-out deadline. We contacted members of the selected
sample to tell them more about WOW'’s evaluation component, and if they agreed, to
determine their eligibility to participate in the evaluation cohort.

Evaluation cohort participants were eligible if they were aged 18 or older, not pregnant, able
to speak and read English, as well as walk for exercise. Brown University Institutional
Review Board approved the study. Informed consent was obtained for all employee
participants prior to study enrollment. Employees were offered the choice of completing the
baseline survey on the telephone or online. Participants who completed a baseline survey
were subsequently scheduled for a meeting at the worksite to undergo anthropometric
measures and to complete an additional self-administered questionnaire. The goal was to
have an average of 70 employees per company enroll in the evaluation cohort and complete
all baseline measurements. Employees were contacted for follow-up measures 12 months
and 24 months after baseline.

After the baseline measurement period, worksites were then randomly assigned to receive
either a 24-month weight gain prevention or a generic wellness comparison intervention.
Worksites randomly assigned to the intervention arm received educational and
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environmental interventions related to weight management, nutrition and physical activity
and worksites in the comparison arm received interventions related to stress management,
injury prevention, financial wellness, food safety and back care. All employees were invited
to participate in intervention activities (not just the employees in the evaluation cohort) and
evaluation cohort participants were not required to participate. Only the baseline data
collected for this study were used in the current analysis.

Measures used for the present study

Body Mass Index (BMI)—Weight was measured on a calibrated portable electronic scale
(model BWB-800 Tanita) to the nearest 0.1 pound. Height was measured with a portable
stadiometer (model 214 Seca) to the nearest eighth-inch increment. Both weight and height
were measured twice, with a third measure taken if the difference was equal to or greater
than one-half pound or one-quarter inch, respectively. Final weight and height values were
calculated as the averages of the values, which were used to calculate BMI [weight (Ib)/
height (in) squared x 703]. A weight status variable was created using BMI based on CDC
definitions as follows: underweight {<18.5), normal (18.5 — 24.9), overweight (25.0 — 29.9)
or obese (= 30.0).25 BMI values calculated at > 40 were excluded from analyses.

Nutrition and Physical Activity—Dietary intake measures included validated National
Cancer Institute (NCI) questionnaires to measure fruit and vegetable (F&V) (NCI By-Meal
Screener) as well as fat consumption (NCI Fat Screener). The F&V screener is comprised of
14 items that assess consumption of fruits and vegetables other than salad and potatoes
during past month by time of day, frequency, and amount.2”: 28 The fat screener uses 17
variables regarding frequency of foods eaten by month, during past 12 months, to assess
percent energy from fat.2% 30 The validated International Physical Activity Questionnaire
short form was used to assess self-reported physical activity.3! Participants were asked to
respond to questions about frequency in the past seven days and duration in minutes of
participation in leisure, home and yard, occupation, transportation and exercise-related
physical activities across four levels of intensity: sitting, low, moderate intensity and
vigorous-intensity. Physical activity is calculated as a product of intensity, (measured by
metabolic equivalents), duration (minutes of participation) and frequency (number of events
per week) summed across the four types of intensities and expressed as metabolic
equivalent-minutes per week (MET-min/continuous).

Perceived Stress and Demographics—Perceived stress level of the participant’s job
and life were measured by asking participants to rate job and life stress (one question for
each type) on a 10-point Likert scale from 0 (not at all stressful) to 10 (extremely stressful)
using a question adapted from the Blue Cross Blue Shield of RI Personal Health
Assessment. Demographic questions included gender, age, marital status, level of education
obtained, annual household income, race and ethnicity.

Occupation/job-type—Respondents were asked to classify their job into one of the
following categories: science/technical, manual, professional/managerial, machine operator,
clerical/office/sales, service worker, other. These responses were then later categorized as:
white collar, blue collar or service worker according to the Bureau of Labor Statistics.32
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Examples of each category are: service worker (i.e. health and nurses’ aides, orderlies, cooks
and kitchen workers); blue collar (i.e. machine operators, packers, assemblers, construction
workers); and white collar (i.e. engineers, sales, registered nurses, office managers).

Initial Chi Square tests were used to compare job category with demographic characteristics
(age, education, race, gender, ethnicity, employment status, household income, and marital
status). Continuous variables (age, BMI), were also assessed using ANOVA models. To
further identify possible confounding relationships, ANOVA models were constructed with
the outcome variables (BMI, F&V intake, percent energy from fat, physical activity, and
stress in life and in the work place) as the dependent variable, and job category as the
independent variable. The potential confounding variables were identified for each outcome
as demographic characteristics associated with both the outcome and the job category
variable. Site was included in each model to adjust for any organizational level differences.
Outcome measures were assessed by job category initially using simple ANOVA models.
Subsequently, we constructed adjusted linear models including all potential confounders as
identified above. All analyses were performed using SAS version 9.2 (SAS Institute, Cary,
NC).

The 24 worksites enrolled in WOW included eight that provided health/medical services;
eight manufacturing (jewelry, textile manufacture, ship building), five research and
development, and three call centers and production/assembly worksites. Overall an average
of 12% of employees opted out from participation in the evaluation cohort (1211 out of 9895
total employees). A total of 1,700 employees completed the baseline survey, of whom 1,568
(92%) additionally completed the baseline in-person self-administered questionnaire and
anthropometric measures (see Table 1). The baseline sample population (Table 2) included
mostly women (59.5%), full time employees (90%), non-Hispanic (94%) and of white race
(85%). Two-thirds were married or had a domestic partner, almost half (49%) were college
graduates or had post-college education, more than one-fourth (27.6%) had household
income of $100,001 or more, and about 40% have income $50,001 — $100,000. Mean age of
the cohort was 45 years and mean BMI was 28.4 with 72% overweight/obese. More than
three-fourths (76.3%) were categorized as white-collar workers, with 17.8% and 5.5%
categorized as blue collar and service workers, respectively (Table 1).

We found significant differences in gender, employment status, ethnicity, race, education,
income and marital status by job categories (Table 1). Service workers were more likely to
be young (18-34), female, part-time workers, never-married, and were also more likely to be
obese or overweight when BMI was calculated with no outliers. Blue-collar workers were
more likely to be male, Hispanic, full-time employed, but at lowest education and income
level. White-collar workers mostly reported White race and highest educational and income
level.
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Associations among job category and weight status, diet, physical activity (PA) and stress
are shown in Table 3. Discussion of each outcome measure and its relationship to job
category follows.

Body Mass Index and weight status

BMI was found in the initial models which did not include outliers to be highest among
service workers (31 kg/m?), compared with blue (29.6 kg/m?) and white collar (28.3 kg/m?)
workers; however, these difference were no longer significant after including outliers in the
unadjusted model and the model with adjustment for demographics.

Fruit and vegetable intake

F&YV intake (excluding fries and juice), was not different between workers of different job
categories in either crude or adjusted models.

Fat intake

Fat intake (% energy from fat) was not significantly different between workers of different
job categories in either crude or adjusted models.

Physical Activity

Service and blue-collar workers had the highest levels of physical activity (met-min/week),
followed by white-collar workers, p<.0001, which remained after adjustment for
demographics.

Perceived Stress

White collar workers reported significantly higher life and job stress compared to service
and blue collar workers, who reported similar levels of stress in both categories. After
adjustment for demographics, these associations persisted, but were no longer significant.

Discussion

Categorizing this study’s employee population by occupational category and then comparing
measures of various health-related factors (obesity, PA, dietary intake of fat, F&V intake,
stress) among them revealed some interesting associations. Each job category had lifestyle
factors with potential for increased health risk; despite the fact that the occupational
categories varied in size, the employees within each occupational category were distinct
enough to warrant investigation. In unadjusted models, BMI of service workers was higher
than white collar workers; F&V intake was higher for service and blue collar than white
collar; white collar workers reported highest stress levels in job and life. However, in
models adjusted for demographics, there was just a significant difference in reported
physical activity (i.e., MET/min per week) by job category, with blue collar workers
reporting higher levels of physical activity than service workers, who reported higher levels
than the white collar workers. However, even though some of the differences we found by
job category were attenuated with demographic adjustments, the data still highlights the fact
that lifestyle interventions might need to be targeted to different groups by employment
status.

J Occup Environ Med. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gans et al.

Page 7

Our findings lend support to several other studies. However, these studies did not adjust for
demographic differences, as was done in the present study, and thus should be interpreted
with that in mind. Prior to adjusting for demographic differences between job categories, we
had found statistically significant differences in levels of physical activity and job and life
stress. For example, with respect to obesity, similar to our results when we examined BMI
with no outliers in the unadjusted sample, Ogden et al., found that the highest prevalence of
obesity was present among service and manual/blue collar workers in a national sample; this
study did not adjust for demographic differences.3® Similarly in a study with a large,
nationally representative sample of US workers, Caban et al found that obesity rates rose in
all worker groups by an average of almost 10% between the survey years 1986 and 2002,
but that specific occupations (motor vehicle operators and service workers) had greater
increases in and a higher prevalence of obesity.24 Niknian M et al compared health risk
factors between female white and blue-collar workers and found blue collar workers to be at
higher risk for certain controllable risk factors, including BMI.36 Furthermore, it has been
shown that admission rates for obesity among hospital employees (many who were
categorized as service workers) were 46% higher compared to the general population.37
Conversely, in a large study involving Hawaiian hotel employees, the highest prevalence of
obesity and mean BMI was found among those in managerial and facility maintenance
positions; this study did not adjust for demographic differences.38 Future studies should
further examine occupations with high and lower prevalence of obesity to help further
elucidate the relationship between occupation and body weight.24

Because long-term employment relationships are common and people tend to remain in the
same occupation,3? targeting interventions to address risk disparities by job type could
potentially improve the effectiveness of employee health promotion. Results from the
current study and existing research in this area suggest that perhaps blue and service collar
workers could benefit from interventions to control their weight, while worksite
interventions aimed at white-collar workers may consider an emphasis on increasing PA
levels and reducing stress.

Future longitudinal studies are needed to look at the effects of different interventions on
changes in health-related and lifestyle outcomes by job status and whether interventions
targeted by occupation are more effective than generic interventions. A few studies have
found that health promotion interventions targeting blue-collar workers or manufacturing
worksites were effective in smoking cessation,*° reducing fat intake,33 41 and/or increasing
F&V intake32 and strengthening and flexibility exercise,33 but more research is needed.
Primary and secondary prevention of obesity in occupational settings must take into account
the many societal and occupational factors that influence energy imbalance via multifaceted
interventions (e.g., accountability of healthy food choices and food quantity, exercise
programs).24

The current study extends the evidence regarding the association between job category and
lifestyle characteristics, but nonetheless is not without limitations. While the current study
attempted to evaluate a randomly selected, representative cohort of employees at all
worksites, workers were able to opt out of the cohort or refuse participation and some
employees chosen for the evaluation cohort were never reached for the baseline
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measurement; therefore, we recognize that the evaluation cohort may be not be truly
representative of all workers at these sites. In addition, only English-speaking employees are
included in the cohort, which limits generalizability of the findings. The analyses are cross-
sectional, so cannot be interpreted in terms of cause and effect. Another limitation was the
use of self-report versus objective measures of PA and diet; however, we do include the
objective measure of BMI. Also, stress is measured using questions with excellent face
validity, but that have not been otherwise previously tested. This ten-level ordinal measure is
entered as a continuous variable in linear models, so interpretation should keep these
limitations in mind.

Conclusions/Implications

The results of the current study demonstrate that obesity and health-related lifestyle
behaviors may differ by job-category (or by demographic characteristics that cluster within
job category), which may indicate the need for targeted interventions at worksites. More
longitudinal and intervention studies are needed to investigate the potential relationships
between job type, weight status, and lifestyle behaviors among employees, particularly with
larger populations of service workers for comparative purposes. Furthermore, future
research should determine whether targeted or tailored interventions to specific worker
characteristics are more effective. These studies should include objective measures such as
BMI and accelerometer data for measuring PA as well as other health outcomes such as
blood pressure, blood cholesterol, etc. in addition to self-report lifestyle measures.
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Figure 1. Cohort recruitment and retention diagram
Note A: The category n’s for Baseline (BL) in-person and each follow up component

(phone/web survey, in-person) are based on (add up to) the sample that completed a
phone/web survey at Baseline (n = 1690)
Note B: Some participants at follow-up time points completed an in-person but not a

phone/web survey
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